Age-related change in cadmium-induced hepatotoxicity in Wistar rats: role of Kupffer cells and neutrophils.
The hepatotoxicity of cadmium was studied in 1-, 2-, and 6-month-old male Wistar rats. Liver damage, indicated by the increase in serum alanine aminotransferase activity 24 h after sc administration of 3 and 6 mg/kg cadmium, was observed only in 6-month-old rats. Dose-dependent increases in the cadmium content of the liver were similar for all three age groups. Basal and induced metallothionein contents were higher in livers of 1-month-old rats than in those of 2- and 6-month-old rats. In contrast, the basal glutathione content of the liver was higher in 6-month-old rats than in 1- and 2-month-old rats, and glutathione content increased slightly in all three age groups after cadmium administration. Thus, the higher susceptibility to cadmium-induced hepatotoxicity in 6-month-old rats seemed not to be explained by differences in cadmium uptake or by the metallothionein and glutathione contents of the liver. Inactivation of Kupffer cells with gadolinium chloride or depletion of neutrophils with cyclophosphamide relieved cadmium hepatotoxicity only in 6-month-old rats. In addition, 6-month-old rats were more susceptible than 2-month-old rats to lipopolysaccharide-induced hepatotoxicity. The results suggest that age-associated changes in Kupffer cell function and infiltration of neutrophils are important determinants of cadmium-induced hepatotoxicity in rats.